Searching PAJ 

< 



http://wwwl9jpdl.inpit.gojp/P^ 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number : 2000-196650 
(43)Date of publication of application : 14.07.2000 



(51) Int. CI. H04L 12/46 

H04L 12/28 



(21) Application number : 11-363638 

(22) Date of filing : 22. 12. 1999 



(71) Applicant 

(72) Inventor : 



LUCENT TECHN0L INC 

K0DIALAM MURAL I DH ARAN 
SAMPATH 

LAU WING CHE0NG 
YAN ANLU 



(30)Priority 
Priority number 



98 218576 



Priority date : 22. 12. 1998 Priority country : US 



(54) CONDITIONAL SHORTEST ROUTING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To solve the shortest route 
within a network under an additional delaying 
condition by obtaining the shortest cumulative 
delay to a source from a destination, generating a 
cumulative delaying label to a destination node 
(k) from a node based on this and deciding an 
administrative weight as a link scale based on 
this delaying result. 

SOLUTION: Dijkstra SPF is executed from a source 
again. The administrative weight (AW) is used as 
the link scale (metric) for deciding the shortest 
route. In this case, each node is labeled by 
accumulative AW from the source and a (Ds, i) label 
expressing accumulative delay from the source of 
the adjacent node (j) of a permanently labeled 
node (i) is updated only when (Ds, i+dj, k+ 6 i, i) 
satisfies the delay restriction of end to end such 
as 10. It is known that a route passing through a 

node 6 and a node 4 has delay being 11 and exceeds delay restriction. On the other 
hand, a route passing through the node 6 and a node 3 from the node 5 has total 
route delay being 9. 
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^ > - * tc*hT h ? ^ 

% . HM!-^ < 7 * - 3? £ y > * 4 o tm >TTiS 
[iS*3g3 ] >• - *#WBSa (aw) 

[ig*3g4 ] wsa*-«>^^-*#y > *®it?*> 
[IMBI5] MSSj^*<P»S©fWK^^^ 30 

$ n £ pies'I *»oib» taste aftff**, w 

iksrra SPFT * 3T 'J X A £ file * t jfeSS h& C 4 

$4T&sfr*j«5<&#& 

[ is*js 7 ] ^ 6 t enawjoMB v - * / - k a> 

^ c 4 r zsmm e 
[is** a ] S fe«C, ^-<?>^/- Koacttfto 
y&fcs- Ktcoor, grtav-xa* — 

56*^^1515 S ✓ - K's©!**** Z>s~ Kf: &*f 
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mm. 1 0 ] WEy-^60»*HMBWCo^r 
£'i ^S^t«r J*o»»*»»iJf «: iS?f T ^ ^ r ^ 
7*^. ( . > - K i *v-*y - K^6QjK8iWU 
^ ( aw) tcr^^U >t?T&WA?*'7±* (i O 

*Ji 1 <7>*& 

1 . * + b\ . , )#in»:io> o > - ^ kmt s n 
k - . x> k < ^- ra> is*i«<fc 

T. ^-K i 4 jiWBcoy *W2 

4 ccf*o y > ^ «: j»r ^>a«ri2M-^ ->f - * tc *ir 4 

c 4 ^««t 4 -r « I!fc*« 1 0 0C*So 
[ lg*3f 1 2 ] ftiiElf-^ ^ -rf - ^ y > ^ il^t? 
*>4C4^4ISl4^4a*rei 0©*i 
[ Bt#qr 1 3 ] liTlB^zcc-^ O >• - y > ? E&X 

[000 1] 

f 4> ^^O^feJ:^^rACC(5gT4o J:DHM(C 

It. *«Wlt. WAtt, PNNI {75^A-hi^^7 

[ 0 0 0 2 ] 

in^-K (atm> x^ v+zm^zr^zmz, T-Z 

0>lmmz<t<J>&Xrj:< y <Qo5) £ 

«T4C4«:tt*T 4, COJ:9JQctti^#fl(C« 

gp^sgstt. awwxwdira ^ > mtir- 

[ 0 0 0 3 ] ifiS*, ATW Foriwi (AlhP v^, ^ 

2>bit, s~mxt#avm&&z&&t 

Z>£t%*im£?Zo CtlhV&WCH'Xlt. "Traf 
tic K«anaoeipen^ Spec in cation", AU4 Forun,95-0013,R1 
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peofica*icn M f Ver,l,0 ; ATO Forwi> f AF-R*II-C055,OOO f M 

[ o o o 4 ] pwrf a r =3^0? < ©#3t**«MSftr 
fcO. Cft£l*. JttftHittfeJja'QosRtt^f^ * 

<©«, «*v*. h3JU*fflt'&MCC4Mrk<C* 

Sf^ii^*f<tUC. gfrSKO^-KW*. «*© 
t * C ffiEttMT 4 C 4 4<» £ *J ftftWK 

it. ^-ma*. ss^tBSttsaaK^fflc-rtisSfsf* 

as. Wcc, < r <r««tei©) jK©ftB»c 
*, jhn $ 1 * i*ft'J ^»a*c < a>s»«* 

t«>. cntawr*ct«E. fttt 

[ 0 0 0 5 ] 20 

*cM»rWB<r>4C4**'Cfc* 0 eft 6? <©**§«» 

r^^yXAC'+f't, Diiicstrar^aF'JXAac. 
*«L-rfeO. A<ftp&*VCl»*. Oiikstra-C-C-fter 

ccB 0T^«^^oftfr^«At?« 4 J: ^ cc^E^n 

&3&ig^&H^ £<©^-xtc4$^i:ffirc£4C 
4 $ nx 4a 0 , (R * ft D T JU * A AflKtoi »tT 

44. ^»<D*«aigH^4«a&f*«*©»*4«« 
©ftttffiEMtfeltft'r «Cilt, #*fc:Mrc**o 

^Tt?«rt©*«aB*ii?<M«. ^»*>* '*mp- 

1 1 . « £©jS?& £«^r»5C4liHJ8i?*>*4 *'*P & 

tixo*. 40 

[0 0 06] 

J$£ft*« *^W^-^©**«^^44, flft©V- 

x/-r<D^c. wrtoflyc-*^- 

iwsn*ii««»*MfcT4c^^fe^Tx\ & 

fi7*-X*Cfc(,»'C #2E £ ft *:Pi i k 
stra©7 ^ a* «J fcJSB^C i£fT $ ft 4. 50 
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[ 0 o 0 7 ] ^-©V * - XCCfc^'Cit* D1 iKstra 5PF 
T * 2" 'J £ flit * X , 6 V - *^©a*aSMftI 

«#t*»&n. cnccs^^> ✓ - K j 

Wdfi. *_ ©^A^XCCfeli-CJSl'feft*. ^£9, ^ 
~<D? *~Xl£tel>X\£. Diikstra 3*7^ 'J XI** 

Wi»-c, y>*R*4i/c©*H»# <aw> a*. 

©45— ^>©H£J:*0E©Tt? <*-©7*-xtcfe 

J:0S«flltci*. -^^mWKfcc-'Ctt, ( 1 ) K 

(2) < V-X3^6©> 7^ 7- KAW7^l»>^ 
©RKjKftSif ft , , )aW8l»Sn, ( 3 > h 
K^^SnA:/- K i ©DM*-/ - K j t£i (ft.i +d 
i . k + * i . i JWS*S ft* a > K • :> $ • xi* KSKM 
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[ o o o a ] 

[ »9i©$H[©^ii ] eiTK*JW! *: «^*>©**««: 

WH©affl4©H«r'SSj|!iK:saflT*. a 1 1*. PJ^ 

H. ATfcfflrt©^- KKS*J6^'*--«4l/C©^'- K© 
^rfi^, Cft«. {■WDA^K) «^-K««1*««r 

T4^^, **jEa»«M35©&(*T'c®f'r*o a 

XhB, -^4Ur, -ma, (adanmstwi 
ve waic^iT. AW) ©H^fe9JS3ft*o !«^*C, *86 
«H©4>^-fflK:j;*4, 3*H*, -Wfc y^^MS 
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tfl!** *JL^-*-X hMff ( umcast operation) © 

HjS^&SsWSU XK, »-©y-x*feWR©«*^ 
©-7^1/* ^7-^ Hfcff {nulncast operation) ©tgljS 
3^6 KWT*. 

[ 0 0 0 9 ] 4 **«*6ftfc»«:»l/ 
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tries) 4. y>*Rtt (link attributes) ©So©* 
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{path de1av> #JBl**5>ft*o «»iK£t*> fe^iSKrt 

[oo i o] *yw 

tc. tlTCtt. c=<v,E)^«B^Wiaj^ , 7 

<D7-£ (arc) A*#S?&4>©£fi*?^ 5 
Gvtt, V-a^U. ttt, ±18*1* 
S&K, (i,1)€E«*. ^^rtOWlftX?^ <7- 
*> **T*>«'ifit , *'4. SfclC. w,,20tt. 7- 
*<i,1)©****L. dn>0tt, T-Xi,!)^-? 

tt. K ! * 6 ✓ - K k ^>-b v h (Omfflim 
P€P(i r k)<£j!l&i* d(P)tC* vCfU/, CtH*, igBS 

teo. cm*. UT«o*5tt:**n*: 
Wi] 



min 

W*0 



* ±«© J: 5 tc. CGXSHSi*. NP-*£0ME ( np£ 7 xk 

J "J XAfttJIH £tl : C<D7* ^ 'J X { sittt& 
cciabr) 7 <.*#*j*rcT) ewe -t-n 

>^&« ao»< c w^sn <* ^ 
tc. *»fl(07^d , yxAk* % Si!to»i*4i/c. 

10 [00 1 1 ] 7*=fyxA©«fl 

C©Hs >*Cli, gV-XOCfcC* C^f §ft*7* 

<MIIS**»&7il'=fyXAK^l* % CKPHl/, vtic, C 
©7 * d *J X A * , * * V - X*> ^^(DjWfe'NC&aH 

[ 0 0 12] * ( Sinqls Sink) 

20 ^ISH&fctrr*^K^ri^*c ^-F^o^ 

^-y-cflDCOT^^yxA^iffltt. B*i/<«. 2*0 
to? *-x(c-c»Tsn* # c«s>7*3ryxA©w— © 

MU*C, ■<dl®l)i1kstra7*JyXA3W, 7-^«*S 

It. 7 x-X 1 ©*?T<Dtt*<!: UX'&hfttc (illSOS 
yXA©7*-Xl*5W: 

30 wai 



PHASE l(*,f,4 

-IN1TIAUZATION 

-tf-r. 4=0, $=co \tj*t 

• ITERATIVE STEP 

mk- Arj* miry 

♦ TERMINATION TEST 



-Stop if^eJK 
[0013] 5 , tt. K j 3^656* t ^©^SBS 



tetrag>7 * 2 y X ACMKE^ <-^3>t'^7^-X 
2<E7A'^y XA#, V-^sA>^<tT$n*» 

[0 014] 7;^' y xu<oim&®%^ &tcMc, 
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[00 15] 7*-X2i<:4<$t,*r, S/-KO*tfy- 
K#. * [ i J , v i EV|*ifC|Kft£tk, 2 
Definition 2 Define 

to W < «*> 

Phase 2 of the algorithm is: 
PHASE 2fc*,*<0 

•INITIALIZATION 

1: t/« K 0, «>, - ^ - o, = j# - * yy 

• ITERATIVE STEP 

2: * ■ Arg mirv^ to ^ 
3:U=U\{k)mdW=WKj {k}. 
4: 4.1: For each/ e O, (k,f)e .E 

4.2: if (<a + ^ + dfy) < (q, ^) 

4.3: if(yfc+^+4^£) 

4.4; ^ = ^ + w SJ 

4.5: 

4,6: jtOI- k 

• TERMINATION TEST 
5: Stop Iff G 

[00 17] *4>4. 3*avfc«£, ±i6©7Jld- n«. a»^^**t#^^U-* <WW»&©*IK 
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Kt:$?$gT4 4 > o HDit-C, ««»]W*jS 
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[ o o 2 o ) mm «w: . a. ^ d t?*>4»£tt, ? 

*-X2#, «»W*flB*4tW*J^W4C 4«r 
5<f>4- 344. 42»£ > /-Ki©a*?^ 

a«i it. ;~ ¥ i ^ v^a^Bw^iteffa** 

fcf i t -s©d>ft< 4i>— ^<Z>&B5#iS4T4C 
4C^~T\ co, =oo f v i €U&b4ttfC&4 <£ 

ft^arrt?**). fcfcu cm*. eito«***6* 
feTaaa^wsTfio sew,t€urc&4fcft <«r«t 

t o>mt. mmmcmtznx^zte'irv&tj, cn 

it a»C*4. 

[ 0 0 2 1] C^^O^^^^iifc^^^fe^CC 
I*, ftfttc, l*ikstra07^yXA£, — eitsnfc 
a* m(cm i/c*fTT4c 4&^f £4, cor^y x 

xs*63e*t^iMi«B*cr»«i'r& (£^*4> 

*,.») ,k = 1 fo<:i$^ Mai*>6. i*(s f O 

I*. KWCHBi/c (o°:o y-As^^t^S 

\t. f(s f t)ii, cft6©*<o-oi?*>4. 
[ 0 0 2 2] swe, a«^Hi/rssaA^4-©ss5 
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*mm&&m*x s ? * -X2^«i/fc«wsrc, 
a) p^(5 r t)±<?»-pi,«:*hr4*^jn*, 

(K*. i'(s t 04«yCB^W&ft4C4*MW'4o 
[ 0 0 2 3] P' <s t t)tt, 7 a i>:fjU&^tNfc4fc«> 
CC. ?^>4. 3KfiST4*#li, 7-*(s f i t )*«* 

£ft44*. s»Esn4. Mai3»6. r-*<s,o 

It. V-Xs#>6 i ^(DtRStC'SKO^i^^hO— H 
ft. C05fe?r/-KttV-Xs4te4. 

[0024] < v fi , » f d * i , > 4 B-<D-®f t s n&a* 

¥. mx.lt P'(s f i» K^fb^ 
--7^>htC7^<U$tl4C44^4. fcKl/. ccr>*i 

20 s ii> coc-i*^ /-Ki.^ »6<l*«t^ 

fe^tc, JKSSP^sJo^H^W&Cii*, (s f i t )*a 
oti^c4 4 4. a&4£KtCM-r«|ll»:)l*, ?J.A,0>zt 

j:5a«a». H!«HBttt*^cift<, ai*sn 

[0 02 5] /-Khlt v-^«Kl^*--7*>hK 

JU©ati, k-l itO-lfCWt/C, Uttil**', 

(ton f *in)S (co, k .i .^'ik»i >"C*4Wt>tC, (o>s, ,* 
„)<((»» f *n) {^^C^^ffi^cw,,^ ? di,w> 
> (0 r 0» ©i*tt, u e© 

->, tf ^n) OSS. (w 11llr d,i, 4 )=(0 r 0» 

n4HTtett^4^, fc'cu, cni*. p r (5 f i J >= 

($ . i i , i 0*C*4fe«>K. ^oc, |5J-<?>a#4ii5££ 
40 ^V-As;H/-r i ,^©4^— 'TCDfflB^Jft^ 

Ji^4, cn6HBita»£jsaccHr4no«fl i c« 

^^Cii, HKt**Ctft< 1 (to,.>..)<(cu 
[ 0 0 2 6] »«WMftS©B«r. /-Kit * 

•^^wtcvsn. m) («n r * ii >4 

50 K. V-X S *6 ! i "S^OBStfC $ , ! , >tr'* 
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u 

[0027] /-r h^u^KiSh&i, r 

i commit, 

?($ f t )©^T**fc»tC. i ^($,1)1 

fit). (Wit ,$ik) 4 (Willk»l fdlkii*i> s (<" 

ii..,*n.i)4*^^Stl. jfefT^- Fttiiitt*. 10 
(cu i k . , , * ik . , )lt . WB ! A>*> &'ND ^ Jl/C* 4fc 
J&te. ✓-Ki»„tt. 5^*£j|Sft4C4i , itt 
t*. fcUA'C, i t »itt. s-Fi*n i k n<7>m^m 

£U*6ft*<Sft*4*. 

I/. C<307^^it u.i i it O«tlJ:4/hS&fc 

4, 

[ 0 0 2 8] g»cc, P' ( $ f t )£H— CWBMftf*--?. * 
MULTIPLE DESTINATIONS^) 

* INITIALIZATION 

* ITERATIVE STEP 



2 0 0 0- 1 96 6 5 0 

B«*. P r ( 8 f t y(OKM tc % Hott fctt* Hlte«t**A 
4, 

t 0 0 2 9 3 (Multiple Sink) <D*I£ 

K«ur*ffr*c4tifaton** fcKu c©7ji 

^©«aaSWCBW*.»tt*#A4C4^A&, 

[ 0 0 3 0 3 
W4] 



• PHASE J (r, t t $ 
-PHA$E2for,*) 
• TERMINATION TEST 



- Stop if O s & cbe go to the ITERATIVE STEP. 



[ 0 0 3 I ] HI O-0*4 l/tTOWCRfl . »T Cit, 
C tiiClStHOV * - X 1 CCttfflftjifflT* C 4=£*^ 
4, H2 4<0^m^ v r^<!; > 7* -XII*. K 
j * 6 Jfcjfe k ^O&lMMBf ) fttt*aBB 
ft. s^Diikstra SlT7rt>:* !JXA*flK»t:fc*T*C 4 

o * x ; . h yr^ltM $ ft ^ *>^>sje $ n^ 0 'J > * > * 

^a-yjU*, (1 ,4)4tt* 0 

[0 03 2] BSii, 7*-xi^sas(?>tt^ft. 

ikstra SPF»*. Btf, ^HBtt, 7-*&*E>g?T3*l&o 
</w> 4\ -fiSs (shortest) ' 8B®ft«? 
&A:aM>V>»R|ft <>' h If ? <tt/T«C*6n* 

it. fcKo, ecr-i*, < i > Kit, 



> h * V 0 • x> K ( y - KH > SfW) ( C©P!lri* 
1 0) ftjS£T^*I#<?>*^H*fStl^ 0 H3**6lt, 

40 B3c^3i©±«to?fHics-?r©@Hii, lift* 

i»£ft»fe % 25i««Jft8^*C4^t>^ 0 V 
-^5A^O^-K6 4 3ftii6«l!S**, 9tf^8giBK 
iKSftl#^o CCX\ s- FO>F]ft<0?*-7M% s <~ 

[0033] w±<oafld*6, a*a«cfe^r«:. m& 
xnhtih v y 9 r - * m*> x y 7 ;w * a - t << 

50 ^ftiHf?**^ *^l?*^C4ftWIPC**4 
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[0 03 4 ] ccwMftah&rjuar'JXAteJ:^** 

[ 0 0 3 5 ] /wwaBH < W**©#C»ia!B&> 
it. Di1kstrar*JyXA#n + lBffll*6tlfc#, S 



[an 




4*B2 00 0- 1 9665 0 

[ 0 0 3 6] S*tccfcci*cii, *»9W>±ite>ai , » ft 
[Hi ] -*#feWC^<D*ttfl&iS^^&fc«>C'--«<t 

o-ccMiitSTBt**. 

[B3 3 H 1 vmc&Mbtcl SO*W!!<E>-oflD** 
[B2] 
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